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(54) Vehicle with reduced emission of harmful component 



(57) An amount of oxygen accumulated in a catalytic 
converter .(11) after an engine stop by discontinuing a 
fuel supply to an engine (1) is controlled by controlling 
an engine speed, controlling an engine revolution phase 
into a preset range, feeding air into the catalytic convert- 
er (11) until the accumulated amount of oxygen be- 
comes saturated, and controlling a catalytic converter 
temperature. Increase of an appropriate amount of the 
fuel at re-starting of the engine (1 ) may prevent oxygen 
from deteriorating the NOx removing function without 
degrading an emission and the fuel efficiency. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of Invention 5 

[0001] The present Invention relates to a technology 

for reducing emission of NOx from an internal combus- 
tion engine of a veiiicle into the atmosphere. 

10 

2. Description of Related Art 

[0002] Recently a catalytic converter having a three- 
way catalyst is installed in an automobile for reducing 
emission of harmful air pollutants such as NOx, HC and 
CO contained in an exhaust gas discharged from an en- 
gine of the automobile. The three-way catalyst has a 
function that promotes reaction among those pollutants 
to generate hanmless components such as N2, CO, and 
H2O. 

[0003] It has been proposed to temporarily stop an in- 
ternal combustion engine of the automobile during an 
operation of the automobile, for the sake of savings of 
energy resources and environmental protection, when 
certain conditions under which the engine is allowed or 
desired to be temporarily stopped are established. In 
fact, this technology which Is called "eco-running" has 
been implemented in some types of automobiles. The 
conditions for temporarily stopping the engine may be 
established when, for example, the vehicle stops at a 
red traffic light, or the vehicle stops or travels at a con- 
siderably low speed because of a traffic jam or the like. 
In 9 hybrid vehicle that is driven by a combination of an 
engine and an electric motor, the motor is operated to 
drive tjip vehicle by temporarily stopping the engine not 
pnly when the vehicle temporarily stops or travels at a 
considerably low speed but also when the vehicle trav- 
els in various operating states. 

[0004] The catalytic converter including the catalyst 
for removing NOx in the exhaust system of the engine 
may cause a problem when the engine is temporarily 
stopped. The engine is generally stopped by discontin- 
uing a fuel supply. The engine, however, will continue to 
be operated under the inertia for a while after discontin- 
uing the fuel supply During operation of the engine un- 
der the inertia, an oxygen-rich intake air is discharged 
into the catalytic converter that accumulates oxygen at 
every temporary stop of the engine. When the engine is 
started again in the aforementioned state, HC and CO 
flowing into th e catalytic converter together with NOx will 
react with oxygen accumulated therein instead of caus- 
ing the reaction between NOx and HC, CO to generate 
a harmless component Ng. As a result, NOx is not re- 
moved and then discharged into the atmosphere. 
[0005] The aforementioned problem is particularly 
critical for operating an eco-running vehicle or a hybrid 
vehicle in which the engine is frequently stopped and 
restarted. 



SUMMARY OF THE INVENTION 

[0006] In view of the foregoing problem, it is an object 
of the invention to provide a vehicle in which deteriora- 
tion in a NOx removal function of the catalytic converter 
owing to oxygen accumulated therein upon an engine 
stop can be prevented while suppressing emission of 
HC, CO, and the like. 

[0007] To accomplish the above and/or other objects, 
the invention provides a vehicle that includes a power- 
train including an engine, a motor at least temporarily 
connected to the engine, a battery serving to supply 
power to the motor, and a generator selectively driven 
by at least the engine to charge the battery; a catalytic 
converter that purifies an exhaust gas from the engine; 
and a controller that controls fuel supply to the engine, 
determines whether an engine stop condition for stop- 
ping the engine is established and whether an engine 
re-start condition for re-starting the engine is estab- 
lished, on the basis of a traveling state of the vehble, 
and discontinues the fuel supply to the engine when it 
is determined that the engine stop condition is estab- 
lished, and controls an engine speed such that an 
amount of oxygen accumulated in the catalytic convert- 
er during an engine stop is adjusted to be within a preset 
range, and re-starts the fuel supply for driving the engine 
when it is determined that the engine re-start condition 
is established, while temporarily increasing an amount 
of fuel supplied to the engine. 

[0008] An operation of the engine may be controlled 
such that the engine speed upon discontinuation of the 
fuel supply is within a preset range. 
[0009] The fuel supply may be discontinued when a 
revolution phase of the engine is within a preset range. 
[001 0] The engine speed may be controlled after dis- 
continuation of the fuel supply to the engine such that 
an amount of oxygen to be accumulated in the catalytic 
converter during an engine stop is controlled to a satu- 
rated amount of oxygen that can be accumulated in the 
catalytic converter. 

[0011] An operation of the engine may be controlled 
such that a temperature of the catalytic converter upon 
discontinuation of the fuel supply is within a preset 

range. 

[0012] When the engine is stopped by discontinuing 
the fuel supply, the catalytic converter accumulates ox- 
ygen fed from the engine that races under the inertia 
after the discontinuation of the fuel supply. The amount 
of oxygen accumulated in the catalytic converter, how- 
ever, may be controlled to be within a preset range for 
reaction with an appropriate amount of HC fed into the 
catalytic converter by temporarily increasing the amount 
of the fuel supply. As a result, deterioration in the NOx 
removing function of the catalytic converter owing to ox- 
ygen accumulated In the catalytic converter may be pre- 
vented while suppressing emission of HC through the 
catalytic converter. The additional fuel may be supplied 
at the same timing as a normal fuel supply timing, or 
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may be supplied at a different timing. 
[0013] The amount of oxygen fed and accumulated 
into the catalytic converter while racing of the engine 
after discontinuation of the fuel supply is detemnlned by 
an engine speed when a fuel supply is discontinued. Ac- 
cordingly, if the engine speed upon start of discontinu- 
ation of the fuel supply is controlled to be within a preset 
range prior to the discontinuation of the fuel supply, the 
amount of oxygen to be accumulated in the catalytic 
converter upon the engine stop may be controlled within 
a preset range more accurately. The aforementioned 
control to adjust the engine speed into the preset range 
may be executed by controlling an Intake air of the en- 
gine, driving the engine by the motor, and suppressing 
the engine operation by the generator. 
[0014] The amount of oxygen fed and accumulated 
into the catalytic converter while racing of the engine 
after discontinuation of the fuei supply is determined by 
a revolution phase of the engine when the fuel supply is 
discontinued. Accordingly if discontinuation of the fuel 
supply is controlled to start at a timing when the revolu- 
tion phase of the engine falls within the preset range, 
the amount of oxygen fed and accumulated into the cat- 
alytic converter resulting from the engine racing after 
discontinuing the fuel supply can be controlled to be 
within the preset range. 

[0015] If the amount of oxygen accumulated in the 
catalytic converter is controlled to a saturated amount, 
the accumulated amount is determined in accordance 
with a temperature of the catalytic converter. The 
amount of the accumulated oxygen at the . engine stop, 
thus, can be accurately derived from the temperature of 
the catalytic converter. Accordingly, the amount of the 
accumulated oxygen can be controlled to be within the 
preset range by controlling the catalytic converter tem- 
perature. 

[0016] The amount of oxygen accumulated into the 
catalytic converter may be changed depending on the 
catalytic converter temperature. In case of a high cata- 
lytic converter temperature, the accumulated amount of 
oxygen is increased. Therefore, the accumulated 
amount of oxygen may further be accurately controlled 
to be within the preset range by controlling the catalytic 
converter temperature in addition to the engine speed 
control or the engine revolution phase control. The cat- 
alytic converter temperature may be controlled by per- 
forming control of either a fuel supply amount, an intake 
air supply amount, an ignition timing, or a combination 
thereof. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0017] The foregoing and/or further objects, features 
and advantages of the invention will become more ap- 
parent from the following description of a preferred em- 
bodiment with reference to the accompanying drawings 
wherein: 



Fig. 1 is a view schematically showing the construc- 
tion of a power- train system of a hybrid vehicle ac- 
cording to one preferred embodiment of the inven- 
tion; 

5 Fig. 2 is a flowchart illustrating one example of a 

combination of control schemes for stopping engine 
of a vehicle of the invention; and 
Fig. 3 is a flowchart illustrating another example of 
a combination of control schemes for stopping en- 

10 gine of a vehicle of the invention. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

15 [001 8] The Invention will be described referring to the 
preferred embodiments. 

[0019] Fig. 1 schematically shows the construction of 
a power-train system employed in a hybrid vehicle ac- 
cording to one preferred embodiment of the invention. 

20 In Fig. 1 , an internal combustion engine 1 Is operatively 
connected to a generator 3 and a motor 4 via a drive 
coupling device 2 including a planetary gear set, such 
that power Is transmitted among the engine 1 , the gen- 
erator 3 and the motor 4. The engine 1 , the drive cou- 

25 piing device 2, the generator 3 and the motor 4 consti- 
tute a power-train for driving the hybrid vehicle. A trans- 
mission 5 is coupled to the power-train via a shaft of the 
motor 4. In operation, power is transmitted between the 
power-train of the engine 1 , the generator 3, and the 

30 motor 4, and drive wheels 7a, 7b of the vehicle, via the 
transmission 5 and a pair of driving axles 6a, 6b. In the 
embodiment of Fig. 1 , a differential gear system 8 is in- 
corporated in the transmission 6, such that power for 
rotating the wheels 7a, 7b may be differentially transmit- 

35 ted to the driving axles 6a, 6b via the transmission 5. 
[0020] A battery 9 Is electrically connected to the gen- 
erator 3 and the motor 4 via an inverter 10. The gener- 
ator 3 functions to charge the battery 9 by generating 
power when the vehicle is driven under the inertia or by 

40 the engine 1 during deceleration. The motor 4 functions 
to drive the vehicle as needed, using the battery 9 as an 
electric power supply. While the generator 3 and the mo- 
tor 4 are separately provided in the embodiment of Fig. 
1 , a so-called "motor/generator" as an integral device 

45 may be employed in place of the generator 3 and the 
motor 4. The motor/generator selectively functions as a 
motor or a generator, and the function of the motor/gen- 
erator may be changed through switching of an electric 
circuit incorporated therein. 

50 [0021] A catalytic converter 11 including a three-way 
catalyst Is incorporated in an exhaust system of the en- 
gine 1 such that NOx, HC and CO contained in the ex- 
haust gas discharged from the engine react with one an- 
other to generate harmless components such as Ng, 

55 cOg, and HgO, An electronic control unit (ECU) 12 func- 
tions to control the engine 1 , generator 3, motor 4, and 
transmission 5 in a manner as described below such 
that the vehicle of reduced emission type of the inven- 
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tloncan be operated. The ECU 12 receives signals con- 
cerning the operation of the invention Indicating a de- 
pression amount of an accelerator pedal Dp, a vehicle 
speed Sv, a temperature Te of the engine 1 , a revolution 
phase 0e of an engine crankshaft, and a temperature Tc 
of the catalytic converter. 

[0022] An operation of a vehicle of the Invention with 
the construction as shown in Fig. 1 will be explained re- 
ferring to a flowchart of Fig. 2. 

[0023] Upon start of the vehicle by turning on a key 
switch (not shown), required data for controlling are read 
In step S10 of the flowchart in Fig. 2. Then in step S20, 
driving of the vehicle is controlled on the basis of the 
data read in step S1 0. The control executed in step S20 
includes a steering control and a vehicle speed control 
to be performed by a vehicle operator. In the course of 
the vehicle driving control reflected by the vehicle oper- 
ator, the process proceeds to step S30 in which it Is de- 
termined whether a condition that allows the engine stop 
during operation of the vehicle is established. The proc- 
ess returns to step S1 0 until YES Is obtained in step S30. 
[0024] The process proceeds to step S40 when it is 
determined In step S30 that a predetermined condition 
under which the engine Is allowed or desired to tempo- 
rarily stop is established. Examples of the predeter- 
mined condition may include stopping at a red traffic 
light for a time period exceeding a certain time length, 
running at a substantially low speed owing to a traffic 
jam, stopping the vehicle for a certain time period or 
longer or switching from the engine running mode to the 
motor running mode. In step S40, it is determined 
whether an engine speed Ne is within a preset range, i. 
e., N1 ^ Ne ^ N2. The Ne may range between, for ex- 
ample, 800-80 rpm (Nl) and 800+80 rpm (N2). If YES is 
obtained in step S40, the process proceeds to step S50. 
If NO Is obtained In step S40, the process proceeds to 
step S60. In step S60, the engine speed is controlled to 
be within a preset range by, for example, controlling at 
least one of a fuel supply amount and an air supply 
amount, applying a load of the generator 3 to the engine, 
using the motor4 to accelerate the engine or performing 
a suitable combination of the aforementioned controls. 
The process then returns from step 860 to step 810 to 
execute the next cycle of the control routine, and In step 
840, it is determined whether the engine speed is within 
the preset range again. The increase or decrease in the 
engine speed may be controlled in a stepped manner in 
a preferred embodiment. 

[0025] In step S50, a moment when a phase angle 9e 
of the crankshaft relative to one cylinder, e.g., the first 
cylinder, of the engine is within a range, that Is, TDC + 
Ae (AB: set as a very small angle) is detected. If such 
moment is detected, the process proceeds to step 870. 
The aforementioned detection of the moment based on 
which the fuel supply is discontinued, is only one of var- 
ious embodiments. 

[0026] lnstepS70, it is determined whether a catalytic 
temperature Tc of a catalytic converter is within a range 



between T1 and T2. The temperature T2 may be set to 
the value Indicating a temperature limit above which an 
amount of oxygen accumulated in the catalyst becomes 
excessive. The temperature T2 may further be set to a 
5 value to which the catalytic temperature may be easily 
controlled by controlling the fuel supply amount, intake 
air amount, or an ignition timing. The temperature T1 
may be set to an arbitrary value so long as an appropri- 
ate temperature range Is obtained between the temper- 
10 atures T1 and T2. If YES Is obtained in step 870, the 
process proceeds to step S80 in which the fuel supply 
is discontinued. If NO is obtained In step 870, the proc- 
ess proceeds to step 390, in which the catalytic temper- 
ature is controlled to be within the preset range by con- 
is trolling the fuel supply amount, Intake air amount, or ig- 
nition timing. Like the engine speed control executed in 
step 860, the catalytic temperature control may be ex- 
ecuted in a stepped manner by repeatedly executing the 
control routine until YES is obtained in step S70. 
20 [0027] When the fuel supply Is discontinued in step 
880, the amount of oxygen accumulated In the catalytic 
converter 11 after the engine stop can be always con- 
trolled within a preset range. When the engine is re- 
started, additional fuel is supplied In order to feed ap- 
25 propriate amounts of HC and CO to the catalytic con- 
verter such that the controlled amount of oxygen can 
react with the HC and CO without deteriorating emission 
and fuel efficiency. As a result, the amount of the addi- 
tional fuel to be temporarily added is determined such 
30 that removal of NOx cannot be prevented by the con- 
trolled amount of oxygen. The additional fuel supply may 
be performed by increasing the fuel at a normal fuel sup- 
ply timing or supplying the additional fuel at a different 
fuel supply timing. The aforementioned fuel addition 
35 control is executed at re-starting of the engine In a tem- 
porary stopped state by the vehicle driving control In 
step 820. 

[0028] The flowchart shown in Fig. 2 Incorporates 
three possible control schemes. All those control 

40 schemes do not have to be executed to achieve the ob- 
ject of the invention. At least one of control schemes for 
controlling the engine speed to be within a preset range 
before discontinuing the fuel supply (840 and 860) and 
for controlling the rotatio n phase of the engine to be with- 

45 in a preset range before discontinuing the fuel supply 
(S50) may be executed. The control scheme for control- 
ling the catalytic temperature to be within a preset range 
before discontinuing the fuel supply (870 and 890) may 
be combined with any one of the aforementioned control 

50 schemes, or may be omitted. 

[0029] Upon stop of the engine after execution of the 
aforementioned control, an amount of oxygen accumu- 
lated In the catalytic converter is controlled by the engine 
speed Ne, the crank shaft angle phase Oe, or combina- 

55 tion thereof, or further the catalytic converter tempera- 
ture. Therefore at re-starting of the engine, the amount 
of the fuel supplied to the engine may be temporarily 
increased such that the oxygen accumulated In the cat- 
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alytic converter is reacted with HC and CO to be re- 
nnoved before reaction of the oxygen with NOx, HC, CO, 
respectively by the catalytic converter and an appropri- 
ate amount of HC and CO Is fed to the catalytic convert- 
er. 

[0030] Fig. 3 shows a flowchart of another ennbodi- 
ment of the invention. In this flowchart, step of the con- 
trol scheme which is the same as that shown in Fig. 2 
will be designated with the same number of step shown 
In Fig. 2. 

[0031] In this embodiment, when it is detennined that 
the engine stop condition is established in step S30, the 
fuel supply Is immediately discontinued in the subse- 
quent step S80. Then the amount of oxygen to be ac- 
cumulated in the catalytic converter after stopping of the 
engine is controlled. In step S100, the engine speed is 
controlled, and then in step S110, an oxygen amount Qs 
accumulated in the catalytic converter is estimated. The 
engine speed is controlled by stopping the engine oper- 
ation under the inertia by controlling at least one of an 
intake throttle and a load of the generator, or by retarding 
the engine operation under the inertia by means of the 
motor. The engine speed after discontinuing the fuel 
supply can be obtained by the aforementioned engine 
speed control. Accordingly the oxygen amount to be ac- 
cumulated in the catalytic converter after the engine 
stop may be estimated. 

[0032] In step S120, it Is determined whether the es- 
timated oxygen amount Qs reaches a maximum oxygen 
amount that can be retained by the catalytic converter, 
that is, a saturated oxygen amount Qso. The saturated 
oxygen amount Qso is determined on the basis of the 
catalytic converter temperatu re Tc read in step S1 0. The 
process will return from step S1 20 to step S1 0 until YES 
Is obtained in step S120. The control routine executes 
reading of the data and proceeds to step S100 and then 
to S1 1 0. If the estimated oxygen amount Qs reaches the 
saturated oxygen amount Qso, that is, YES Is obtained 
In step S120, the process proceeds to step S130 in 
which an engine is stopped. The engine is stopped by 
operating the load of the generator 3 or the motor 4 re- 
versely. 

[0033] In this embodiment, upon stop of the engine, 
the amount of oxygen accumulated in the catalytic con- 
verter has reached the saturated oxygen amount deter- 
mined on the basis of the catalytic converter tempera- 
ture. So upon re-starting of the engine, appropriate 
amount of the additional fuel can be temporarily sup- 
plied such that the accumulated oxygen can be removed 
by reaction with HC and CO prior to reaction among 
NOx, HC and CO In the catalytic converter. 
[0034] As embodiments of the Invention have been 
described, It is clear for those skilled in the art that mod- 
ification of those embodiments can be performed with- 
out departing from scope of the Invention. 
[0035] An amount of oxygen accumulated In a cata- 
lytic converter (11) after an engine stop by discontinuing 
a fuel supply to an engine ( 1 ) is controlled by controlling 



an engine speed, controlling an engine revolution phase 
into a preset range, feeding air into the catalytic convert- 
er (11) until the accumulated amount of oxygen be- 
comes saturated, and controlling a catalytic converter 
temperature. Increase of an appropriate amount of the 
fuel at re-starting of the engine (1) may prevent oxygen 
from deteriorating the NOx removing function without 
degrading an emission and the fuel efficiency. 
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Claims 

1 . A vehicle, comprising: 

a power-train including an engine (1), a motor 
(4) at least temporarily connected to the engine, 
a battery (9) that supplies power to the motor, 
and a generator selectively driven by at least 
the engine to charge the battery; 
a catalytic converter (1 1 ) that purifies an ex- 
haust gas from the engine; and 
a controller (12) that: 

controls fuel supply to the engine (1); 
determines whether an engine stop condi- 
tion for stopping the engine Is established 
and whether an engine re-start condition 
for re-starting the engine is established, on 
the basis of a traveling state of the vehicle; 
30 and 

discontinues the fuel supply to the engine 
when it is determined that the engine stop 
condition Is established, and controls an 
engine speed such that an amount of oxy- 
gen accumulated In the catalytic converter 
during an engine stop is adjusted to be 
within a preset range; and 
re-starts the fuel supply for driving the en- 
gine when it is determined that the engine 
re-start condition is established, while tem- 
porarily increasing an amount of fuel sup- 
plied to the engine. 

2. The vehicle according to claim 1 , wherein the con- 
troller (12) temporarily Increases the amount of fuel 
such that a preset amount of HC is fed to the cata- 
lytic converter (11) to prevent the accumulated ox- 
ygen from deteriorating a NOx removing function of 
the catalytic converter without being discharged 
from the catalytic converter. 

3. The vehicle according to claim 1 , wherein the con- 
troller (12) controls an operation of the engine (1) 
such that the engine speed upon discontinuation of 
the fuel supply is within a preset range. 

4. The vehicle according to claim 1 or 3, wherein the 
controller (12) discontinues the fuel supply to the 
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engine (1 ) when a revolution phase of the engine Is 
within a preset range. 

5. The vehicle according to any one of clainns 1 , 3, and 
4, wherein the controller (12) controls an operation 
of the engine (1 ) such that a temperature of the cat- 
alytic converter upon discontinuation of the fuel 
supply is within a preset range. 

6. The vehicle according to clainn 1 , wherein the con- 
troller (12) controls the engine speed after discon- 
tinuation of the fuel supply to the engine (1). 

7. The vehicle according to claim 6, wherein the con- 
troller (12) controls the engine speed after discon- 
tinuation of the fuel supply to the engine (1) such 
that an amount of oxygen to be accumulated in the 
catalytic converter (11) during an engine stop is 
controlled to a saturated amount of oxygen that can 
be accumulated in the catalytic converter. 

8. The vehicle according to claim 1 , wherein the motor 
(4) and the generator (3) are integrated into a motor/ 
generator. 

9. A method for controlling emission of a hamnful com- 
ponent discharged from an engine of a vehicle pro- 
vided with a power-train including the engine (1), a 
motor (4) at least temporarily connected to the en- 
gine, a battery (9) that supplies power to the motor, 
a generator (3) selectively driven by at least the en- 
gine to charge the battery, and a catalytic converter 
that purifies an exhaust gas of the engine, the meth- 
od comprising: 

controlling fuel supply to the engine (1); 
determining whether an engine stop condition 
for stopping the engine is established and 
whether an engine re-start condition for re- 
starting the engine is established, on the basis 
of a traveling state of the vehicle; 
discontinuing the fuel supply to the engine 
when it is determined that the engine stop con- 
dition is established, and controlling an engine 
speed such that an amount of oxygen accumu- 
lated In the catalytic converter during an engine 
stop is adjusted to be within a preset range; and 
re-starting the fuel supply for driving the engine 
when it is determined that the engine re-start 
condition is established, while temporarily in- 
creasing an amount of fuel supplied to the en- 
gine. 

10. The method according to claim 9, wherein the 
amount of fuel is temporarily increased such that a 
preset amount of HC is fed to the catalytic converter 
(11) to prevent the accumulated oxygen from dete- 
riorating a NOx removing function of the catalytic 



converter without being discharged from the cata- 
lytic converter 

11. The method according to claim 9, wherein an oper- 
5 ation of the engine (11) is controlled such that the 

engine speed upon discontinuation of the fuel sup- 
ply is within a preset range. 

12. The method according to claim 9 or 1 1 , wherein the 
10 fuel supply is discontinued when a revolution phase 

of the engine (1) is within a preset range. 

13. The method according to any one of claims 9, 11, 
and 12, wherein an operation of the engine (1) is 

15 controlled such that a temperature of the catalytic 
converter (11) upon discontinuation of the fuel sup- 
ply Is within a preset range. 

14. The method according to claim 9, wherein the en- 
20 gine speed is controlled after discontinuation of the 

fuel supply to the engine (1). 

15. The method according to claim 14, wherein the en- 
gine speed is controlled after discontinuation of the 

25 fuel supply to the engine (1 ) such that an amount of 
oxygen to be accumulated in the catalytic converter 
(11) during an engine stop is controlled to a saturat- 
ed amount of oxygen that can be accumulated in 
the catalytic converter, 

30 

16. A controller (12) for a vehicle comprising a power- 
train including an engine (1), a motor (4) at least 
temporarily connected to the engine (1), a battery 
(9) that supplies power to the motor (4), and a gen- 

35 erator (3) selectively driven by at least the engine 
to charge the battery, and a catalytic converter (11) 
that purifies an exhaust gas from the engine (1). 
wherein the controller: 

40 controls fuel supply to the engine (1); 

determines whether an engine stop condition 
for stopping the engine is established and 
whether an engine re-start condition for re- 
starting the engine is established, on the basis 

45 of a traveling state of the vehicle; and 

discontinues the fuel supply to the engine when 
it is determined that the engine stop condition 
Is established, and controls an engine speed 
such that an amount of oxygen accumulated in 

50 the catalytic converter (11) during an engine 

stop is adjusted to be within a preset range; and 
re-starts the fuel supply for driving the engine 
(1) when it is determined that the engine re- 
start condition is established, while temporarily 

55 increasing an amount of fuel supplied to the en- 

gine. 
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